$7.95 


THE 


ANALOG 
omputing 


POCKET 
REFERENCE 
CARD 


© 1985 


THE #1 MAGAZINE FOR ATARI® COMPUTER OWNERS vt 


CINGIL. Lis 


COMPUTING 


ANALOG COMPUTING MAGAZINE 
P.O. BOX 23, WORCESTER, MASSACHUSETTS 01603 


BASIC INSTRUCTIONS 


Command Abbreviation/Example Comment 
COMMANDS 
BYE B. Goes to the Memo Pad mode. 
CLR CLR Clears all variables. 
CONT CON. Continues execution. 
DIM DI. A$(30) Reserves 30 bytes for A$. 
DI. B(17,3) Defines an array 18 rows by 
4 columns. 
END END Closes files, turns off sound. 
LET LE; Defines a variable. 
LIST ke Lists a program. 
L. 400,500 Lists program lines 400 through 500. 
NEW NEW Erases a program and variables. 
POKE POKE Y,X Writes value X to memory addr Y. 
REM R. Comment. 
RUN RU. Begins execution of a program. 
STOP STO. Halts execution without closing files. 
PROGRAM STATEMENTS 
FOR, TO F. X=3 TO 9 STEP 2 3,9,2 may be arithmetic expressions. 
STOP/NEXT N, x 
GOSUB 100 GOS. 300: RETURN goes to the statement 
RETURN 300 ? following the colon. 
400 RET. 
GOTO G.X X may be a variable or line number. 
IF/THEN IF Y=5 THEN 500 Conditional branch. 
IF X then Y=6 X=1 is false, X>0 is true. False 
goes to the next line number. 
ON/GOSUB ON X GOSUB 20,30,40 if X<1 or X>3, it goes to the next 
ON/GOTO. numbered line. 
POP. POP Use when RETURN is bypassed. 
TRAP T. 200 identifies the line to GOTO in the event 
of an error. 
1/0 COMMANDS 
CLOAD CLOA. Loads a program from cassette. 
CLOSE C. #2 Closes a file. 
CSAVE Cs. Saves a program to cassette. 
DOS DO. Displays the DOS menu. 
ENTER E. "D1:MYPROG Loads a program. Used with LIST. 
INPUT LY$ Receives data from the keyboard. 
LIST L. "D1:MYPROG Lists a program to a dataset. 
LOAD LO. "D1:MYPROG Loads a program. Used with SAVE. 
LPRINT LP. X Prints to a line printer. 
NOTE NO. #2,A,B Detects the sector, byte within a file. 
OPEN O. #2,4,0,"D1:FILE Open for 4=input 6=directory 
8=output 9=append 
12=V/0 
POINT P. #3,A,B Position on sector A, byte B 
within a file. 
PRINT ? A,B;"HERE" Comma tabs, semicolon appends. 
PUT/GET PU. #6,ASC("L") Output a single byte. 
GE. #5,Y Input a single byte. 
READ REA. A,B Assign data values. 
DATA D. 5,10,16,3 Holds data values. 
RESTORE RES.350 350 is the line number of the data 
for the next READ. 
SAVE S. "D1:MYPROG Saves a program. Used with LOAD. 
STATUS ST. #3,A Sets A to the device status value 
xlO XIO cmdno,#5,aux1, See XIO COMMAND CODES. 


aux2,"S:" 


Recreated by SlagOMatic (AtariAge.com). Release version 1.1-USL. 
Not for resale. Please don't sue. 


BASIC INSTRUCTIONS 


Command Abbreviation/Example 


continued 


Comment 


ARITHEMETIC FUNCTIONS 


ABS Y=ABS(X) Absolute value. 

CLOG Y=CLOG(X) Base 10 logarithm. 

EXP Y=EXP(X) Inverse of LOG. Y=e ** X. 

INT Y=INT(X) Integer rounds down (-4.5 to -5). 
LOG Y=LOG(X) Natural logarithm (E=2.71...). 

RND Y=RND(X) Random number between 0 and 1. 
SGN Y=SGN(X) Evaluates sign. Y=-1,0,+1. 

SQR Y-SQR(X) Square root. 

TRIG FUNCTIONS (others are derived) 
ATN Y=ATN(X) Inverse tangent. 

cos Y=COS(X) Cosine. 

SIN Y=SIN(X) Sine. 

DEG/RAD DEG Degrees or radians. 

SPECIAL FUNCTIONS 

ADR Y=ADR(Xx$) Memory address of a string. 

FRE ? FRE(0) Remaining free space in RAM. 

PEEK Y=PEEK(X) Contents of memory at address X. 
USR Y=USR(X) Result of machine language program 


at memory address X. 


STRING FUNCTIONS 


ASC Y=ASC(X$) 
CHR$ Y$=CHR$(X) 
LEN Y=LEN(X$) 
STR$ Y$=STR$(X) 
VAL Y=VAL(X$) 
substring Y$=X$(5,8) 


ATASCIl of first byte of X$. 
Character with ATASCII value X. 
Length of a string. 

Defines a string. 

Evaluates a string. 

Y$ contains the fifth through the 
eighth character of X$. 


GRAPHIC/SOUND 


(X increases to the right, Y increases down) 


GET GE. #6,A 
GRAPHICS GR. M 

COLOR C.3 

DRAWTO DR. X,Y 
LOCATE LOC. X,Y,A 
PLOT PL. X,Y 
POSITION POS. X,Y 

PUT PU. #6,A 
SETCOLOR SE. 1,2,4 
SOUND SO. 1,100,10,4 
xlO X. 18,#6,0,0,"S:" 


Inputs data from the screen. 
Graphics mode. 

Color number for PLOT or DR. 
Draws to a screen coordinate. 

Sets A to the COLOR number of 
screen coordinate X,Y. 

Plots a graphic point. 

Positions cursor. 

Outputs data to the screen. 

Color register, hue, luminance. 
Voice (0-3), pitch (0-255), distortion 
(0-14 even), volume (0-15). 

XIO FILL from memory location 765. 


CONTROLLER FUNCTIONS 


PADDLE Y=PADDLE(X) 
PTRIG Y=PTRIG(X) 
STICK Y=STICK(X) 
STRIG Y=STRIG(X) 


400/800: X=0 to 7, Y=0 to 228 
XLs: X=1 to 3, Y=0 to 228 
400/800: X=0 to 7, Y=0 (trig pressed 
Y=1 (not pressed 
XLs: X=0 to 3, Y=0 (trig pressed 
Y=1 (not pressed 
400/800: X=0 to 3, Y=see JOYSTICK 
XLs: X=0 or 1, Y=see JOYSTICK 
400/800: X=0 to 3, Y=0 (trig pressed) 
Y=1 (not pressed) 
XLs: X=0 or 1, Y=0 (trig pressed) 
Y=1 (not pressed) 


) 
) 
) 
) 


Portions of the information contained herein have been compiled from 
Atari reference manuals. Atari is a registered trademark of Atari Corp. 


XIO COMMAND CODES 


Code Operation Code Operation 
Sig Dekutade Gye arat aac es OPEN TB issndesns es eae aren Sane a hess FILL 
Se siststgma ade aivranpewn GET RECORD 2s pchcernnsbos mae ea were RENAME 
t GET CHARACTERS BS eke as Aue S Seay DELETE 
BOs a caaeiees cond ats aang ite LOCK FILE 
BE ivcas vee neiei dase’ UNLOCK FILE 
12 c.cecridtiecd alee s dare od CLOSE Ol ie eeatd se iaepageeee eek ge POINT 
| ees STATUS REQUEST BG ie gsais Shee agGeee deus NOTE 
Woe aisha aude Bee ket a cuies DRAW LINE DOA ais, 3, f 8 eae a Rabie cayasayiee FORMAT 
JOYSTICK MOVEMENT (STICK values) 
14 
10 6 
11 7 
9 5 
13 
SOUND COMMAND PITCH VALUES 

Octave -3 -2 -1 0 +1 +2 +3 
Distort 12 12 10 10 10 10 10 

33 128 64 31 

36 136 68 33 16 

37 144 72 35 

40 153 76 37 18 

42 162 81 40 

45 173 85 42 

48 182 91 45 

51 193 96 47 23 

55 204 102 50 

57 217 108 53 26 

60 230 114 57 

63 243 121 60 29 14 


The C in octave 0 is Midde C. 


PLAYER/MISSLE AREA LAYOUT 


Double Line Resolution 


Single Line Resolution 


PMBASE 
Mult. of 1024 


PMBASE 
PMBASE 
PMBASE 
PMBASE 
PMBASE 
PMBASE 


+384 
+512 
+640 
+768 
+896 
+1024 


MISSILES 


PLAYER 0 


PLAYER 1 


PLAYER 2 


PLAYER 3 


PMBASE 
Mult. of 2048 


PMBASE 
PMBASE 
PMBASE 
PMBASE 
PMBASE 
PMBASE 


+768 
+1024 
+1280 
+1536 
+1792 
+2048 


MISSILES 


PLAYER 0 


PLAYER 1 


PLAYER 2 


PLAYER 3 


SYMBOLIC DEVICE NAMES 


Symbol Device VO 1OCB 
C: Cassette Tape Unit ................. VO #7 
D: Same as D1: ..2.....06 secs ccees fe) 

D1:, D2:, D3:, D4: Disk Units 1-4 ......... 000020005 VO 

E: Screen Editor..........002000004 fe) #0 
K: Keyboard izsccehearevidsssaaact | 

P: PHNter cccearcciet ts Pedeekoie O 

R: RS-232 Interface.............005 . Vo 

S: SCE sae widecdawee daw seemed Saas fe) #6 


PEEK/POKE ADDRESSES frequently used 


Operation 


nena aug hans aaa wate see meats Bern ew aS Add memory to accumulator with carry. 
AND memory with accumulator. 
RADE AGS He Hoos mC aI Shift left one bit. 

he Ed ae wed sae eRe aaa diane Swe a aod eke eed Branch on carry clear. 
eebepnidia Be worden bade hee Mgieaiea ete Eht eds Branch on carry set. 
iabiguiaberedae dada dhskad oaeeseeae ce aadaaeaas Branch on result zero. 
obi dankad dub weahd eA aw Ba ine ayhaige Test bits in accumulator with memory. 
Branch on result minus. 


Bigieibutnh ad yaa cage otis avn Susniaar vba Ba ae oats A tare, dene Branch on result plus. 
lave dive eBay gpa cre ty acetic Steven mag d deageetedcyecbemcacgr de iene Guess Force break. 


2 Sashes pesea Ts SEERA ae Bardia a Re Ruse TAN Sauda Shae ane ae Clear carry flag. 
habeus ei ane ra yak 3 area GIRS os ake ena Soe ns aceasta Clear decimal mode. 
Sadi Seahiay aie seven alien 8 Wa pa ear hen anne ha eat eee de es Seder Clear interrupt disable flag. 
apd sacee anise payee arg Rae dm Bananas Ea as Saas eee Clear overflow tag. 
Compare memory and accumulator. 
Spe Pde dada ealade PE qed aarti anes Compare memory and index X. 
Se gelaginae dada alent PLa bea pede kda sale Compare memory and index Y. 
dol ah ek ahead Str iba Ba adel Sah Decrement memory by one. 
secpiaiih eye aes arated ua avubys eumndna eae Rearave parece aramieap a aiias Decrement index X by one. 
Sia iaediga aise ayaysrane aia Decrement index Y by one. 

Exclusive OR memory with accumulator. 
Stipaiivasgne a dyarg eaten Increment memory by one. 

rsd asses dais: Rjhsx dha 10 sha caguence a ere eae steps tevctwie Bl ant tcicearsts Increment index X by one. 
sod irl Shas tph oha Oe vhvsraeeende ie eins fae Re cytecae ee Increment index Y by one. 
eee ee cee er Jump to new location. 

os . ...Jump to new location, save return address. 
EDA: cies REGS Rea eee eeeae eae Uh e Load accumulator from memory. 


EDX). ieceia tedevaveiaereadaaaetaseiawaves ds Load index X from memory. 
EDY i. giaddeed eed feeds Piaaedad esha it Load index Y from memory. 
EGRissisticsed eed yids PeaGaaied deed aie esiene dees Shift right one bit. 


NOP.. No operation. 
ORA... OR memory with accumulator. 
PEMA ats seein tf ct Dida Ta te Batya i ace sch eaeee Push accumulator on stack. 
PAP gcc awis ages Attends owiehe eae eect eantihee Push processor status on stack. 
PLA ccois eda need eta eee enehe teeta nee aati Pull accumulator from stack. 
PLP Yo. Pull processor status from stack. 
ROMS. eiocuae artecnine te atch Saree me Ree beers aegis ee eatee ene he bel Rotate one bit left. 
ROR saco.cs 2 aces ea tyapah aqheetenatt me o-tA eigemcor Wacestienceuacts ienecaueenel Rotate one bit right. 
Rll ciscieetiman see rass oasiaee tenes Dares eee Return from interrupt. 
PRS a eaccharaias peahest et oe aat- eS che aaah aah oo aan eae Return from subroutine. 


. Subtract memory and borrow from accumulator. 
phd Pade whee G aaa eawewata ene Set carry flag. 

Jigga aGiadaahlans Ha eleeGdecG sed ae eee se oases od Set decimal mode. 
peed gGdiaueetdd Yada ds neelra aman Gasca leone ah ate Set interrupt disable flag. 
Store accumulator in memory. 
ee ee ree Store index X in memory. 
peas veiavtaayind hi Meiaayer share Store index Y in memory. 
Transfer accumulator to index X. 
Transfer accumulator to index Y. 
Transfer stack pointer to index X. 
Transfer index X to accumulator. 
Sad Transfer index X to stack pointer. 
WMA casesdiaectrgls ee deter a She lech Secor MEE Transfer index Y to accumulator. 


Label Decimal Hex R_ Description 
RTCLOCK 18-20 12-14 TV frame counter (LSB-MSB). 
ATTRACT 77 4D Zero to suppress the attract mode. 
LMARGIN 82 52 Left screen margin. Default 2. 
RMARGIN 83 53 Right screen margin. Default 39. 
GRMODE 87 57 Graphic mode number. 
RAMTOP 106 6A Top of RAM in pages. 
STARP 140-1 8C-D Points to the string array table. 
STOPLN 186-7 BA-B Line number of STOP or TRAP. 
ERRSAV 195 C3 Error number. 
FRO 212-3 D4-5 Value returned by USR (LSB-MSB). 
SDMCTL 559 022F Shadow for Direct Memory Access 
CTL Register. Playfield size: 1=narrow, 
2=standard, 3=wide. Missile DMA=4, player 
DMA=8. Player resolution: 0=double line, 
16=single line, DMA enable=32 (this bit 
must be on). 
SDLSTL 560-1 0230-1 Points to the display list (LSM-MSB) 
GPRIOR 623 026F P/M priority: 1=PO-3, PFO-3, BAK 
2=P0-1, PFO-2, P2-3, BAK 
4=PFO-3, PO-3, BAK 
8 = PFO, PF1, PO-P3, 
PF2-3, BAK 
16 = 5th player 
32 = 3rd color 
TXTROW 656 0290 Text cursor row. 
TXTCOL 657-8 0291-2 Text cursor column. 
PCOLRO 704 02C0 Color of player/missile 0. 
PCOLR1 705 02C1 Color of player/missile 1. 
PCOLR2 706 02C2 Color of player/missile 2. 
PCOLR3 707 02C3 Color of player/missile 3. 
PFO 708 0204 Color register 0. 
PF1 709 02C5 Color register 1. 
PF2 710 02C6 Color register 2. 
PF3 711 02C7 Color register 3. 
BAK 712 02C8 Color register 4. 
CRSINH 752 02F0O Cursor inhibit - O=cursor on, 1=off 
CHBAS 756 02F4 Character base register. 
CH 764 02FC Internal code of the last key pressed. 
HPOSPO 53248 D000 W Horizontal position of player 0. 
MOPF R_ Missile 0/playfield collision. 
HPOSP1 53249 D001 W Horizontal position of player 1. 
M1PF R_ Missile 1/playfield collision. 
HPOSP2 53250 D002 W Horizontal position of player 2. 
M2PF R_ Missile 2/playfield collision. 
HPOSP3 53251 D003 W Horizontal position of player 3. 
M3PF R_ Missile 3/playfield collision. 
HPOSMO 53252 D004 W Horizontal position of missile 0. 
POPF R_ Player 0/playfield collision. 
HPOSM1 53253 D005 W Horizontal position of missile 1. 
P1PF R_ Player 1/playfield collision. 
HPOSM2 53254 D006 W Horizontal position of missile 2. 
P2PF R_ Player 2/playfield collision. 
HPOSM3 53255 D007 W Horizontal position of missile 3. 
P3PF R_ Player 3/playfield collision. 
SIZEPO 53256 D008 W Size of player 0. 1=2X, 3=4X. 
MOPL R_ Missile 0 to player collision. 
SIZE10 53257 D009 W Size of player 1. 1=2X, 3=4X. 
M1PL R_ Missile 1 to player collision. 
SIZEP2 53258 DOOA W Size of player 2. 1=2X, 3=4X. 
M2PL R_ Missile 2 to player collision. 
SIZEP3 53259 DOOB W Size of player 3. 1= 2X, 3=4X. 
M3PL R_ Missile 3 to player collision. 


PEEK/POKE ADDRESSES frequently used, continued 


Label Decimal Hex R Description 

SIZEM 53260 DOOC W Missile size. 1=2X, 3=4X 

POPL R_ Player 0 to player collision. 
P1PL 53261 DOOD R_ Player 1 to player collision. 
P2PL 53262 DOOE R_ Player 2 to player collision. 
P3PL 53263 DOOF R_ Player 3 to player collision. 
GRACTL 53277 DO1D W 1=Missile DMA, 2=Player DMA 
HITCLR 53278 DOIE W Any number clears collision registers. 
PMBASE 54279 D407 W Player missile base address. 
WSYNG 54282 D40A W Wait for horizontal sync. 
VCOUNT 54283 D40B R_ Vertical TV scan line counter. 
NMIEN 54286 D40E W Non-maskable interrupt enable 


(192 for DLI). 


ERROR MESSAGES 


Code Message 


Do naar es ie nanaviaNeiatane a esr Sats Insufficient memory for a statement, variable, or DIM. 
bod dog) ea eeardigiase htbe a Cadets bbe bardencie dade A value is outside its expected range. 
sciie cine ave Sard Sega WRG da oe ete ae More than 128 variables have been defined. 

é Stepan t Bdeet Beene A string exceeded its dimensioned length. 

A READ occurred for which there was no DATA. 


Maca sees anche, Din tars fh dnt ayes A value is not a positive interger or exceeds 32767. 
Gsteerats ba tia Petes apace tee Se: Attempted to INPUT a non-numeric value into 

a variable which is not a dimensioned string. 
Oo sensheenaveiGnarstawiaus tae aniew Siar DIM size exceeds 32767, or a subscript exceeds the 


dimensioned size of the array, or the array or string 
has already been dimensioned, or was never dimensioned. 


Oi. Seat cree Too many nested GOSUBs. The argument stack has overflowed. 
Wess Peed dees adel Floating point under/overflow. Attempted to divide by zero or 

refer to a number less than 10° or greater than 10°. 
2 ia eaanatonetonata atinnsiee anyavagiven aves sm alaeveNeene The referenced line number does not exist. 
Oho arbathan ane aay. iuh tape areendeeeayanahahd. dye NEXT with no corresponding FOR. 
Acta Sch Saint ip, Bea Dae Ve anhgtek Meave ne eet tee The statement is too long or too complex. 
Dooce eat bs NEXT or RETURN relates to a FOR or GOSUB which has been deleted. 
Oi tiae Sota eatin a Me sere oh ae RETURN with no corresponding GOSUB. 
Mecca tsa eerie Rs An invalid machine instruction or address was encountered. 
Go. eatiesdad A string begins with an invalid value, or a VAL string is not numeric. 
Qe ei eiiGee dea eae ndeeeauan Insufficient memory to load the program. 


hi PREEGINEE SEA ee Page PAGE EEE EeG ee Flee cee ee Invalid device number. 
Attempted to LOAD a non-LOAD file. 
b Hardened Range eae Ganeae ea eanGSS A BREAK occurred during I/O. 
ca enge Gee ath ghee pnd, cece ce age roe eeee aga oat ads tec The IOCB is already open. 
isis dgattitiase aa xatye ayaa gts ayy Ce eieeaa he The specified device does not exist. 


Sle eiiAecdwSauwoiesan eta aeagean READ attempted to a write-only device. 
D2 eve ccna Sorainisives St via e ay Sitka Rao mS ore aes Sears mae Invalid I/O command. 
93) 2iiseiciesadictecde ware beaecaguek saree The file or device is not OPEN. 
O4. conic a cectea dee dees Sa awa eaawek Paesedanea’ Invalid IOCB number. 
BOv seid ca aaa tae bm see ae WRITE attempted to a read-only device. 
OG ics, cian lors aie, wads: bode eee gis RRR ates dis dtd ea eae aS End of file. 
OM: Anese dosti tiasece. Yetys tance aha dvacs oO Attempted to read a record longer than 256. 
19823 ccncealeece retake anes Device did not respond to the I/O commands. 


. . I/O error or fauly disk drive. 
Serial bus input framing error. 


TA lesseasadase ater eeeoe? Cursor exceeded the range of the graphics mode. 
42 eeietiga dead ed dadiee bag ebebaaedaee Gabe Serial bus data frame overrun. 
4S) dans sieges ea ees Pear sede die Serial bus data frame checksum error. 


ERROR MESSAGES continued 


Code Message 
Ae asides isddu eats tar ance eatee tana ee ate Caen Read after write compare error. 
AG) owensaciuae ay nig teacher Function not implemented in handler. 
A savgouadda wena mae bes Insufficient memory for the selected graphics mode. 
|) 6 AP a ee Drive number error. 
Ole detects tau Fie eedee eeieasdaeven sg TaGea se Too many files are OPEN. 
OD a siete ies wate gh sia and dice ae ene anda ater a a No more free space on disk. 
OSs axes eee chide des aR ee dsde caste Unrecoverable system data I/O error. 
GA satais echt Barta at ayhtcats deesd ae Pa ee eee oh pate ee File number mismatch. 
Obi cities wee aha ep enna ea ad ee a eiae ge ach eat Ea aie are Galan Filename error. 

WG Gece sesttncd dated nate Sexaiee Beeraeeneheaetharahewie dBi detateanies POINT data length error. 
aa tsa dan eset ete cal nena Seguin Saas Wa, parece arama ceaanaLahs File is locked. 

168). 24cctes Mei essia dadeaeeee nee cord ade Invalid or privileged instruction. 

169. csi dea tnkees ed Disk volume-table-of-contents (VTOC) is full (64 files). 
Be sat act dyaaschast sak sa Gita daa a sap Sve Susp aia nanan na aaah epauane ee File not found. 
NO Ha aes yss ac saierat seb bees anal Ayaaade cues dl dont bed em aaeaNeER SHS POINT invalid. 


COLOR REGISTER VALUES 


Color Setcolor Add- Color Setcolor Add- 
Hue Value Hue Value 
ie) 0 medium blue...... 8 128 
1 16 dark blue . . 9 144 
red-orange........ 2 32 blue-gray . . had 10 160 
dark orange....... 3 48 olive green........ 1 176 
HOGS cc ti Se pcteate te 4 64 medium green..... 12 192 
dark lavender...... 5 80 dark green... . 13 208 
cobalt blue........ 6 96 orange-green...... 14 224 
ultramarine blue.... 7 112 ORANGE ss scchiisieidve-siars 15 240 


For SETCOLOR A,B,C the contents of 
Color Reg A = (ADD-VALUE of B) + C 
=(B*16)+C 


REFERENCE CARD LEGENDS & ABBREVIATIONS 


Legend Description 


CODE TRANSLATION TABLE 


bitdig ecdk aeark be Ye Rigen ad add bus act ardiese sg soaps Sitar nae He haa Decimal number. 
sys eaiihycaat eskG! re tear eo end a Naway Siauate Vanna an care emeataeeuaeat eran ioe Hexadecimal. 
. .ATASCII display and control ch aracters. 
Sateen Internal keyboard code: PEEK(764) 
See SSLOUE wee o oe Control keys pressed: ATARI, ESCAPE, CNTL/SHIFT 
no ba Pb ated Sew Oh dud Bt heed dadaeeu dele neees Gace bes. Keyboard key cap. 
Sila g8¢diedomen waeyiene 2h ae dde ea Stems eae e 6502 Assembler mnemonic. 
plea deee eohaeiees aa aed Machine language address mode abbreviations: 
ABS=absolute, PG=page, IDX=indexed, INDIR=indirect, 
ACCUM=accumulator, IMMED=immediate 


CONTROL CHARACTER DISPLAY 


SO ee 9 wee ea ayecacteees sid hs Bis sacred erecsa takes Sigent hus Greate yeas ATASCII. 
ASC. esas ee dad Fatale Control keys pressed: ATARI, ESCAPE, CNTL/SHIFT 
KO: aninaisatare aarti md alee he arden Kinde S Sana eee Keyboard key cap. 
DiSplay serous sav edd ax Vertical lines bounding this column indicate reverse video. 


fe ic Powtacetiatas taps caspivatjene Sysco enanatantae The relative character number within the set. 

Rac ive vantage ettavtnas bras au snarendiets raddvane je cele Playfield color registers 0 through 3. 
Whale Ales Aad cet cet) « Gguiateeead gia Gysiacerg seats avacaysde\vee iene Bho bara eee a as ATASCII. 
a Control keys pressed: ATARI, ESCAPE, CNTL/SHIFT 
See see dupeiende sates stud artceettage eae dais kiana ete ube actyeesbednycd ted Se aes Keyboard key cap. 


Ry Weiecdacssaak waa ietd i cegdewadetehia ho acea dhe Read-only or write-only. 


CODE TRANSLATION TABLE 


Dec Hex Chars Int. aec Key Asm Addr Mode 
0 00 ¥* 160 ic ; BRK IMPLIED 
1 01 F 191 c A ORA IDX INDIR 
2 02 | 149 c B 
3 03 a 146 ic Cc 
4 04 d 186 c D 
5 05 bs | 170 c E ORA ZERO PG 
6 06 ral 184 c F ASL ZERO PG 
7 07 ~ 189 c G 
8 08 ail 185 c H PHP IMPLIED 
9 09 . 141 (3 | ORA IMMED 
0 OA 7 129 c J ASL ACCUM 
1 0B ed 133 c K 
2 0C 7 128 c iL: 
3 OD = 165 c M ORA ABS 
4 OE _ 163 c N ASL ABS 
5 OF . 136 c ie) 
6 10 = 138 c P BPL RELATIVE 
7 #11 Fr 175 c Q ORA INDIR IDX 
8 12 - 168 c R 
9 13 + 190 c Ss 
20 14 * 173 iC T 
21 15 = 139 iC U ORA ZERO PG X 
22 16 I 144 ic Vv ASL ZERO PG X 
23 «17 T 174 c Ww 
24 18 al 150 c Xx CLC IMPLIED 
25 19 | 171 c Y ORA ABS Y 
26 «1A L 151 c Z 
27 =©1B =] 28 ESC 
28 «1C +t 142 c - 
29 1D + 143 ic = ORA ABS X 
30 1E = 134 c + ASL ABS X 
31 1F + 135 c * 
32 20 33 SPC JSR ABS 
3321 ! 95 ! AND IDX INDIR 
34 22 a 94 
35 23 H 90 # 
36 24 s 88 $ BIT ZERO PG 
37 25 * 93 % AND ZERO PG 
38 26 & 91 & ROL ZERO PG 
39 27 x 115 : 
40 28 C 112 ( PLP IMPLIED 
4 29 3 114 ) AND IMMED 
42 2A * 7 . ROL ACCUM 
43 2B + 6 es 
44 2C . 32 ; BIT ABS 
45 2D = 14 - AND ABS 
46 2E . 34 ; ROL ABS 
47 2F al 38 / 
48 30 8 50 0 BMI RELATIVE 
49 31 L 31 1 AND INDIR IDX 
50 932 z 30 2 
51 33 4 26 3 
52 34 4 24 4 
53 35 = 29 5 AND ZERO PG X 
54 36 6 27 6 ROL ZERO PG X 
55 37 ? 51 7 
56 38 5 53 8 SEC IMPLIED 
57 39 ? 48 9 AND ABS Y 
58 3A : 66 : 
59 3B : 2 ; 


CODE TRANSLATION TABLE continued 


Dec Hex Chars Int. aec Key Asm Addr Mode 
60 3C < 54 < 
61 3D = 15 = AND ABS X 
62 3E > 55 > ROL ABS X 
63 3F ? 102 ? 
64 40 a 117 @ RTI IMPLIED 
65 41 A 63 A EOR IDX INDIR 
66 42 B 21 B 
67 43 Cc 18 Cc 
68 44 cD 58 D 
69 45 E 42 E EOR ZERO PG 
70 46 F 56 F LSR ZERO PG 
71 47 G 61 G 
72 48 H 57 H PHA IMPLIED 
73 «49 I 13 | EOR IMMED 
74 4A J 1 J LSR ACCUM 
75 4B K 5 K 
76 4C L 0 [i JMP ABS 
77 ~=©°4D M 37 M EOR ABS 
78 4E H 35 N LSR ABS 
79 «4F o 8 ie) 
80 50 P 10 P BVG RELATIVE 
81 51 a 47 Q EOR INDIR IDX 
82 62 R 40 R 
83 53 =] 62 Ss 
84 54 T 45 T 
85 55 u an U EOR ZERO PG X 
86 56 u 16 Vv LSR ZERO PG X 
87 57 H 46 Ww 
88 58 x 22 xX CLI IMPLIED 
89 59 v 43 Y EOR ABS Y 
90 5A = 23 Z; 
91 5B c 96 [ 
92 5C 70 \ 
93 5D 1 98 ] EOR ABS X 
94 =5E ~ 71 A LSR ABS X 
95 5F = 78 = 
96 60 + 162 c ; RTS IMPLIED 
97 «61 a 63 a ADC IDX INDIR 
98 62 b 21 b 
99 «63 c 18 c 
00 64 d 58 d 
01 65 e 42 e ADC ZERO PG 
02 «66 f 56 f ROR ZERO PG 
03. +67 g 61 g 
04 68 h 57 h PLA IMPLIED 
05 69 i 13 i ADC IMMED 
06 6A Jj 1 j ROR ACCUM 
07 6B k 5 k 
08 6C 1 0 | JMP INDIRECT 
og 6D al 37 m ADC ABS 
10 6E n 35 n ROR ABS 
11 6F o 8 ° 
12 70 Pp 10 p BVS RELATIVE 
13 (71 q 47 q ADC INDIR IDX 
14 72 r 40 r 
15 73 = 62 s 
16 74 t 45 t 
17 75 u 11 u ADC ZERO PG X 
18 76 Ww 16 Vv ROR ZERO PG X 
19 77 w 46 w 


CODE TRANSLATION TABLE continued 


Dec Hex Chars Int. aec Key Asm Addr Mode 
20 78 x 22 x SEI IMPLIED 
21 79 y 43 y ADC ABS Y 
22 7A z 23 z 
23 7B + 130 c ; 

124 7C | 79 | 
25 7D CLEAR 118 s CLR ADC ABS X 
26 7E BKSPAC 52 DEL ROR ABS X 
27° «7F TAB 44 TAB 
28 80 Ga 96 ac , 

29 81 Hy 191 ac A STA IDX INDIR 
30 82 i I 149 ac B 

31 83 a 146 ac Cc 

32 84 H | 186 ac D STY ZERO PG 
33 85 A | 170 ac E STA ZERO PG 
34 86 4 184 ac F STX ZERO PG 
35 87 ns 189 ac G 

36 88 F. 185 ac H DEY IMPLIED 
37 89 EF 141 ac | 

38 8A 4 129 ac J TXA IMPLIED 

139 8B L 133 ac K 
40 8C = | 128 ac le STY ABS 
41 8D a 165 ac M STA ABS 
42 8E _ 163 ac N STX ABS 

143° 8F a | 136 ac (0) 

44 90 & 138 ac P BCC RELATIVE 
45 91 ry 175 ac Q STA INDIR IDX 
46 92 = 168 ac R 
47 93 + 190 ac Ss 

148 94 i+] 173 ac T STY ZERO PG X 

149 95 = 139 ac U STA ZERO PG X 
50 96 i 144 ac Vv STX ZERO PG Y 
51 97 tr 174 ac Ww 
52 98 _ 150 ac X TYA IMPLIED 
53 99 a | 171 ac y: STA ABS Y 
54 9A cE 151 ac Z TXS IMPLIED 
55 98 RETURN 12 RTN 
56 9C it} 116 s DEL 
57 9D 119 s INS STA ABS X 
58 9E 172 c TAB 
59 OF 108 s TAB 
60 AO | | 33 a SPC _LDY IMMED 
61 At B 95 a ! LDA IDX INDIR 
62 A2 a 94 a . LDX IMMED 
63 AB it 90 a # 

64 A4 iS 88 a $ LDY ZERO PG 
65 AS 93 a % LDA ZERO PG 
66 AG f2 91 a & LDX ZERO PG 
67 AT "| 115 a " 

68 A8 G 112 a ( TAY IMPLIED 
69 AQ 3] 114 a ) LDA IMMED 
70 AA td 7 a * TAX IMPLIED 
71 AB 6 a + 

172 AC + | 32 a , LDY ABS 
73 AD —| 14 a - LDA ABS 
74 AE |. | 34 a F LDX ABS 

175 AF 38 a / 

76 BO & 50 a 0) BCS RELATIVE 
77 Bt 31 a 1 LDA INDIR IDX 
78 B2 z| 30 a 2 
79 B3 Z| 26 a 3 


CODE TRANSLATION TABLE continued 


Dec Hex Chars Int. aec Key Asm Addr Mode 
80 B4 4 24 a 4 LDY ZERO PG X 
81 BS & 29 a 5 LDA ZERO PG X 
82 B6 fa 27 a 6 LDX ZERO PG X 
83 B7 51 a 7 ZERO PG Y 
84 B8 & 53 a 8 CLV IMPLIED 
85 BQ | 48 a 9 LDA ABS Y 
86 BA Hi 66 a ; TSX IMPLIED 
87 BB iz | 2 a ; 
88 BC 54 a < LDY ABS X 
89 BD =| 15 a = LDA ABS X 
90 BE 55 a > LDX ABS Y 
91 BF 102 a ? 
92 CO @ 117 a @ CPY IMMED 
93 C1 fa 63 a A CMP IDX INDIR 
94 C2 iB | 21 a B 
95 C3 ic 18 a Cc 
96 C4 GB 58 a D CPY ZERO PG 
97 C5 iE} 42 a E CMP ZERO PG 
98 C6 IF} 56 a F DEC ZERP PG 
99 C7 iG] 61 a G 
200 C8 iH} 57 a H INY IMPLIED 
201 C9 iT} 13 a | CMP IMMED 
202 CA 1 a J DEX IMPLIED 
203 CB iK| 5 a K 
204 CC 0 a L CPY ABS 
205 CD iM 37 a M CMP ABS 
206 CE i] 35 a N DEC ABS 
207 CF (o| 8 a (0) 
208 DO iP 10 a P BNE RELATIVE 
209 D1 i} 47 a Q CMP INDIR IDX 
210 D2 R| 40 a R 
211 D3 62 a Ss 
212 D4 45 a T 
213° D5 iL} 11 a U CMP ZERO PG X 
214 D6 @ 16 a Vv DEC ZERO PG X 
215 D7 iM 46 a Ww 
216 D8 i 22 a X CLD IMPLIED 
217 D9 43 a Y CMP ABS Y 
218 DA Z| 24 a Z 
219 DB BG 96 a [ 
220 DC 70 a \ 
221 DD | 98 a ] CMP ABS X 
222 DE val a nN DEC ABS X 
223 DF _| 78 a _ 
224 £0 i+ 162 ac . CPX IMMED 
225 EI B 63 a a SBC IDX INDIR 
226 E2 ib] 21 a b 
227 £3 ic| 18 a c 
228 £4 ic} 58 a d CPX ZERO PG 
229 £5 ie} 42 a e SBC ZERO PG 
230 £6 G 56 a f INC ZERO PG 
231 E7 iq 61 a g 
232 £8 hy} 57 a h INX IMPLIED 
233 £9 ji | 13 a i SBC IMMED 
234 EA 1 a j NOP IMPLIED 
235 EB ik] 5 a k 
236 EC o 0) a | CPX ABS 
237 ED irl 37 a m SBC ABS 
238 EE in| 35 a n INC ABS 
239 EF a] 8 a ° 


CODE TRANSLATION TABLE continued 


Dec Hex Chars Int. aec Key Asm Addr Mode 
240 FO fa 10 a p BEQ RELATIVE 
241 =F | 47 a q SBC INDIR IDX 
242 F r| 40 a r 

243 «*F S| 62 a s 

244 F 45 a t 

245 F5 ju} 11 a u SBC ZERO PG X 
246 F | 16 a v INC ZERO PG X 
247 FT iw 46 a w 

248 F | 22 a x SED IMPLIED 
249 =F | 43 a y SBC ABS Y 

250 FA iz| 23 a z 

251 FB i+ | 130 ac : 

252 Fi iT 79 a | 

253 FI Fi 158 c 2 SBC ABS X 

254 FE 4 | 180 c DEL INC ABS X 

255 FF G 183 c INS 


KEYBOARD INTERNAL CODES PEEK(764) 


Key SHIFT Key SHIFT 
Cap Normal SHIFT CNTL CNTL Cap Normal SHIFT CNTL CNTL 
A 63 127 191 255 0) 50 114 178 242 
B 21 85 149 213 1 31 95 159 223 
Cc 18 82 146 210 2 30 94 158 222 
D 58 122 186 250 3 26 90 154 218 
E 42 106 170 234 4 24 88 152 216 
F 56 120 184 248 5 29 93 157 221 
G 61 125 189 253 6 27 91 155 219 
H 57 121 185 249 v4 51 115 179 243 
| 13 77 141 205 8 53 117 181 245 
J 1 65 129 193 9 48 112 176 240 
K 5 69 133 197 + 6 70 134 198 
L 0) 64 128 192 - 14 78 142 206 
M 37 101 165 229 i 7 71 135 199 
N 35 99 163 227 vA 38 102 166 230 
fe) 8 72 136 200 < 54 118 182 246 
P 10 74 138 202 > 55 119 183 247 
Q 47 111 175 239 = 15 79 143 207 
R 40 104 168 232 34 98 162 226 
Ss 62 126 190 254 : 32 96 160 224 
T 45 109 173 237 ; 2 66 130 194 
U 1 75 139 203 ESC 28 92 156 220 
Vv 16 80 144 208 BKSPAC 52 116 180 244 
Ww 46 110 174 238 TAB 44 108 172 236 
x 22 86 150 214 RETURN 12 76 140 204 
Y 43 107 171 235 LOWER 60 124 188 252 
Z 23 87 151 215 ATARI 39 103 167 231 

SPACE 33 97 161 225 
HEXADECIMAL COLUMNS 
4 3 2 1 


MOOWSPOOND 


DEFAULT CHARACTER SETS 
1=POKE 756,224 2=POKE 756,226 


DISPLAY REGO REG 1 REG 2 REG 3 
CH# 1 2 |ASC KEY|ASC AEC KEY/ASC AEC KEY| ASC AEC KEY 
0 32 SPC] 0 c , |160 a SPC] 128 ac ; 

1 ! 33 ! 1 c A |161 a ! 129 ac A 
2 . 34 7 2 c B /}162 a m 130 ac B 
3 # 35 # 3 c Cc |163 a # 131 ac C 
4 $ 36 $ 4 c D /}164 a $ 132 ac D 
5 % 37% 5 c E |}165 a % 133 ac E 
6 & 38 & 6 c F |}166 a & 134 ac F 
7 : 39 Y A c G |167 a : 135 ac G 
8 ( 40 ( 8 c H |168 a ( 136 ac H 
9 ) 4 ) 9 c | |169 a ) 137 ac | 
(es 42 * 10 cc J |170 a * 138 ac J 
1 + 43 + alk] c K |171 a + 139 ac K 
2 4 44 ; 12: «6 L |172 a ; 140 ac L 
3) 45 - 13 oc M {173 a - 141 ac M 
4. 46 ‘ 14 ¢ N |174 a ; 142 ac N 
5: of 47 / 15 oc O |}175 a / 143 ac O 
6 0 48 0 ],16 c P |176 a 0 144 ac P 
an 49 #1 fe Q|177 a 1 145 ac Q 
8 2 50 2 18 oc R /178 a 2 146 ac R 
9 3 51 3/19 c S |179 a 3 147 ac § 
20 4 52 4 | 20 c T }180 a 4 148 ac T 
21.65 53 5 | 21 c U /}181 a 5 149 ac U 
22 6 54 6 | 22 c V |}182 a 6 150 ac V 
23° 7 55 7 | 23 c W |183 a 7 151 ac W 
24 8 56 8 | 24 c X |184 a 8 152 ac xX 
25 9 57 9 | 25 c¢ Y |185 a 9 153 ac Y 
26 : 58 : 26 to) Z |186 a : 154 ac Z 
27 : 59 : 27 e ESC/187 a : 155 
28 =< 60 < 28 ec - |-188 a < 156 es DEL 
29 = 61 = | 29 ec = |189 a = 157 es INS 
30 > 62 > 30 ec + 1190 a > 158 ec TAB 
31? 63 7? | 31° ec * 1191 a ? 159 es TAB 
32 @ 64 @|96 c . |192 a @ 224 ac : 
33 Aa 65 A | 97 a |193 a A 225 a a 
34 Bb | 66 B |} 98 b |194 a B 226 a b 
35 C oc 67 C | 99 ec |195 a Cc 227 2a c 
36 D d=J|{68 OD }100 d |196 a D 228 a d 
37. E e| 69 E | 101 e |197 a E 229 a e 
38 =F f 70 =F |} 102 f |198 a F 230 a f 
39 G g | 71 G | 103 g |199 a G 231 a g 
40 H bh | 72. H | 104 h |200 a H 232 a h 
4 | i 73 | | 105 i |201 a | 2330 a i 
42 J j 74 J | 106 j |202 a J 234 a j 
43K k {75 K | 107 k |203 a K 235 a k 
44 4 | 76 L | 108 | |204 a B 236 a | 
45 M m|77 M | 109 m |205 a M 237) a m 
46 N n|{ 78 N 4} 110 n |206 a N 238 2a n 
47 O of 79 O /}111 o |207 a Oo 239 a ° 
48 Pp | sod P | 112 p |208 a P 240 a p 
49 Q q| 8st Q | 113 q |}209 a Q 241 a q 
50 R rr 82 R }114 r ]210 a R 242 a r 
51 S os | 83 S | 115 s |211 a Ss 243 a s 
52:5 >t 84 T | 116 t [212 a T 244 a t 
53 U ou 85 U | 117 u {213 a U 245 a u 
54 Vv | 86 V | 118 v |214 a Vv 246 a Vv 
55 W w | 87 W |} 119 w }215 a Ww 247 a w 
56 X x | 88 X | 120 x {216 a xX 248 a x 
57 Y y | 89 Y | 121 y |217 a Y 249 a y 
58 Z zJ|9g90 Z | 122 z |218 a iz 250 a z 
59 [ 91 [ ]123 c¢ ; |219 a [ 251 ac : 
60 =\ | 92 \ | 124 | |220 a \ 252 a | 
61] 93 ] |125 es CLR] 221 a ] 253 ec 2 
62 A <<| 94 % |126 e DEL|/222 a A 254 ec DEL 
63 >> | 95 127. e TAB|223 a 255 ec INS 
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